The inhibitory effects of essential oil constituents against germination, outgrowth and vegetative growth of spores of Clostridium perfringens type A in laboratory medium and chicken meat.
C. perfringens type A is the causative agent of C. perfringens type A food poisoning (FP) and non-food-borne (NFB) human gastrointestinal diseases. Due to its ability to form highly heat-resistant spores, it is of great interest to develop strategies alternative to thermal processing to inactivate C. perfrinegens. Thus, in this study we evaluated the inhibitory effects of essential oil constituents (EOCs) (cinnamaldehyde, eugenol, allyl isothiocyanate (AITC), and carvacrol) against germination, outgrowth and vegetative growth of spores of C. perfringens FP and NFB disease isolates in laboratory medium and chicken meat. The cinnamaldehyde, eugenol and carvacrol, but not AITC, all at 0.05-0.1%, inhibited the germination of spores of all tested C. perfringens isolates in Tripticase-glucose-yeast extract (TGY) medium. Furthermore, all tested EOCs at 0.05-0.1% arrested the outgrowth and vegetative growth of C. perfringens spores in TGY, with AITC and carvacrol being the most effective. However, among four tested EOCs, only AITC (at 0.5%-2.0%) was able to inhibit the growth of C. perfringens spores in chicken meat and no such inhibitory effect was observed even with a 10-fold higher concentration (5%) of carvacrol. In conclusion, our current work identified AITC as an effective EOC to control spores and vegetative cells of C. perfringens isolates in laboratory medium and chicken meat. Further studies on evaluating the effectiveness of different combination of EOCs against C. perfringens spore growth in different meat products should establish an effective use of EOCs to control the risk of C. perfringens-mediated illnesses.